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THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED . THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
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I. Review the SMALL ENTITY status shown above. 

If the SMALL ENTITY is shown as YES, verify your current 
SMALL ENTITY status: 

A. If the status is the same, pay the TOTAL FEE(S) DUE shown 
above. 

B. If the status is changed, pay the PUBLICATION FEE (if 
required) and twice the amount of the ISSUE FEE shown above 
and notify the United States Patent and Trademark Office of the 
change in status, or 



If the SMALL ENTITY is shown as NO: 

A. Pay TOTAL FEE(S) DUE shown above, or 

B. If applicant claimed SMALL ENTITY status before, or is now 
claiming SMALL ENTITY status, check the box below and enclose 
the PUBLICATION FEE and 1/2 the ISSUE FEE shown above. 

□ Applicant claims SMALL ENTITY status. 
See 37 CFR 1.27. 
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completed and returned. If you are charging the fee(s) to your deposit account, section "4b" of Part B - Fee(s) Transmittal should be 
completed and an extra copy of the form should be submitted. 

III. All communications regarding this application must give the application number. Please direct all conununications prior to issuance to 
Mail Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
maintenance fees. It is patentee*s responsibility to ensure timely payment of maintenance fees when due. 
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Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 

(application filed on or after May 29, 2000) 
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« The MAILING DATE of this communication appears on the cover sheet with the correspondence address- 
All claims being allowable. PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the Initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1 . ^ This communication is responsive to 10/01/03 . 

2. S The allowed clalm(s) is/are 17-36 . 

3. 13 The drawings filed on 01 October 2003 are accepted by the Examiner 

4. [3 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) □ All b) □ Some* c) □ None of the: 

1. □ Certified copies of the priority documents have been received. 

2. M Certified copies of the priority documents have been received in Application No. 10/278.303 . 

3. □ Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 
* Certified copies not received: . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5. □ A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 

INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

6. □ CORRECTED DRAWINGS { as "replacement sheets") must be submitted. 

(a) □ including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1) □ hereto or 2) □ to Paper No./Mail Date . 

(b) □ including changes required by the attached Examiner's Amendment / Comment or in the Office action of 

Paper No./Mail Date . 

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings In the front (not the back) of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.i21(d). 

7. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 

attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL 



Attachment(s) 

1 . S Notice of References Cited (PTO-892) 5. □ Notice of Informal Patent Application (PTO-1 52) 

2. □ Notice of Draftperson's Patent Drawing Review (PTO-948) 6. □ Interview Summary (PTO-413), 

Paper No./Mail Date . 

3. □ Infomnation Disclosure Statements (PTO-1 449 or PTO/SB/08). 7. 13 Examiner's Amendment/Comment 

Paper No./Mail Date 

4. □ Examiner's Comment Regarding Requirement for Deposit 8. 13 Examiner's Statement of Reasons for Allowance 

of Biological Material 9. □ Other . 
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EXAMINER'S AMENDMENT 

1 . An examiner's amendment to the record appears below. Should the change and/or 
additions be unaceptable to applicant, an amendment may be filed as provided by 37 CFR 

1 .312. To ensure consideration of such an amendment, it MUST be submitted no later than 

the payment of the issue fee. 

The application has been amended as follows: 

Abstract 

Page 35, lines 8, 10, "comprising" should be - including - 
Specifications 

Page 13, line 6, "n-channel JFET 200" should be - n-channel JFET 300 - See figure 3. 
Drawings 

Submit new figures 1-7. 

REASONS FOR ALLOWANCE 

2. Claims 17-36 are allowed. 

3. The following is an examiner's statement of reasons for allowance: None of the references 
of record teaches or suggests as cited in claims 17, 22, 27, 32: forming an altered n-type 
epitaxial region below said plurality of well regions for extending depletion regions surrounding 
said plurality of p-type gate regions into said n-type epitaxial layer without compromising an 
active regions of said JFET (as cited in claim 1 ); forming an altered p-type epitaxial region 
below said plurality of well regions for extending depletion regions surrounding said plurality of 
n-type gate regions into said p-type epitaxial layer without compromising an active region of 
said JFET (as cited in claim 22); forming an altered epitaxial region below said p-type gate 
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region for enlarging a depletion region surrounding said p-type gate region, wherein said 
altered epitaxial region comprises a lightly doped p- layer, wherein said lightly doped p- layer 
comprises a second dopant concentration lass than that of said p-type gate region (as cited in 
claim 27); forming an altered epitaxial region below said n-type gate region for widning a 
enlarging region surrounding said n-type gate region, wherein said altered epitaxial region 
comprises a lightly doped n-layer, wherein said lightly doped n-layer comprises a second 
dopant concentration less than that of said n-type gate region (as cited claim 32). 

4. Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the 
issue fee. Such submissions should be clearly labeled "Comments on Statement of Reasons 
for Allowance." 

CONCLUSION 

5. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure: Pegler (6,696,706 B1 ): Structure and Method for a Junction Field Effect Transistor 
(JFET) with Reduced Gate Capacitance. 

Yu (6,251,716): JFET Structure and Manufacture Method for Low on Resistance and Low 
Voltage Application. 

6. Any inquiry concerning this communication on earlier communications from the examiner 
should be directed to David Nhu , (571)272-1792. The examiner can normally be reached 
on Monday-Friday from 7:30 AM to 5:00 PM. 

The examiner's supervisor, David Nelms can be reached on (571)272-1787. 
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The fax phone number for the organization where this application or proceeding is assigned is 
(703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application or proceeding should 
be directed to the receptionist whose telephone number is (703) 308-0956 



David Nhu 




February 25, 2004 
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ABSTRACT THE INVgNTIQN 

An apparatus and method for a semiconductor device with 
reduced gate capacitance. Specifically, an n-channel or 
p-channel junctioi^ field effect transistor (JFET) is 
described .JGompM^sxr^5 an appropriately doped, substrate forming 
a drain region, an epitaxial layer formed on top of the 
substrate, a control structure ^ Gompris jn^^ gate region 



implanted into the epitaxial layer, a source region sharing a 
p-n junction with the gate region, and an altered epitaxial 
region. The altered epitaxial region is formed by implanting 
either n' or p" dopants directly below the gate region of 
15 either the n-channel or p~channel JFET for widening a 

depletion region surrounding the gate region. The enlarged 
depletion region reduces the gate capacitance of the JFET 
between the gate and drain regions. 



20 



L0V0-41/ACM/LCH 35 



type gate region 210 maintains the same dimensions. 
Correspondingly, the active \region of the JFET device 200 
remains unchanged. 



5 Figure 3 is a cross section of a gate region 310 of an 

n-channel JFET ^,2^^ semiconductor structure with reduced 
junction gate to drain capacitance, in accordance with one 
embodiment of the present invention. The gate region 210 of 
the n-channel JFET 200 can be repeated in a semiconductor 
10 substrate to complete one or more n-channel JFET devices. 

The JFET 300 includes a heavily doped n** substrate 320. 
The n'^^ substrate 320 acts as the drain region for the JFET ■ 
300. Disposed on top of the n*"*^ substrate 320 is an n-type 

15 epitaxial layer 330. The dopant concentration of the n-type 
epitaxial layer 330 is less than the n"^* substrate 320. On 
either side of a well region 350 are n* source regions 340 
disposed on top of the n-type epitaxial layer 330. The 
dopant concentration of the n* source regions is between that 

20 of the n-type epitaxial layer 330 and the n** substrate 320. 

The well region 350 is formed within the n-type 
epitaxial layer 330 and provides access for the formation of 
the p-type gate region 310. The p-type gate region 310 can 
25 be formed through ion implantation, in one embodiment. In one 
embodiment, the p-type gate region is formed by the masked 
implantation of relatively heavy p* ions. Sidewall spacers, 
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